In the molecule of the title compound, [Fe(C 5 H 5 )-(C 17 H 11 ClN 3 )], the dihedral angles between the two fivemembered rings and between the two six-membered rings are 3.28 (4) and 51.33 (4) , respectively. In the crystal structure, intermolecular N-HÁ Á ÁN hydrogen bonds link the molecules into centrosymmetric dimers.
Related literature
For general background, see: Dombrowski et al. (1986) ; Alyoubi (2000) ; Desai & Shah (2003) ; Murata et al. (2004) .
Experimental
Crystal data [Fe(C 5 H 5 )(C 17 H 11 ClN 3 )] M r = 413.68 Monoclinic, P2 1 =n a = 12.1517 (13) Å b = 7.4214 (11) Å c = 20.742 (2) Å = 97.691 (2) V = 1853.7 (4) Å 3 Z = 4 Mo K radiation = 0.97 mm À1 T = 298 (2) K 0.20 Â 0.15 Â 0.09 mm
Data collection
Bruker SMART CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.830, T max = 0.918 8876 measured reflections 3260 independent reflections 2298 reflections with I > 2(I) R int = 0.041 Refinement R[F 2 > 2(F 2 )] = 0.046 wR(F 2 ) = 0.093 S = 1.09 3260 reflections 244 parameters H-atom parameters constrained Á max = 0.44 e Å À3 Á min = À0.43 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) Àx þ 1; Ày þ 1; Àz þ 1.
Data collection: SMART (Bruker, 1998) ; cell refinement: SAINT (Bruker, 1999) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
the crystal structure of the title compound, (I).
In the molecule of (I), (Fig. 1 ), rings A (N1/C1-C5), B (C17-C22), C (C6-C10) and D (C11-C15) are, of course, planar.
The dihedral angles between them are A/B = 51.33 (4)°, A/C = 13.20 (3)°, A/D = 16.32 (4)°, B/C = 46.38 (3)°, B/D= 44.47 (3)° and C/D = 3.28 (4)°. So, rings C and D are nearly paralllel to each other.
In the crystal structure, intermolecular N-H···N hydrogen bonds (Table 1) link the molecules into centrosymmetric dimers ( Fig. 2) , in which they may be effective in the stabilization of the structure.
Experimental
Compound (I) was prepared by the reaction of 4-chlorobenzaldehyde (2 mmol), malononitrile (2 mmol), acetylferrocene (2 mmol) and ammonium acetate (4 mmol) in water (2 ml). Single crystals of (I) suitable for X-ray analysis were obtained by slow evaporation of an aqueous ethanol solution (95%) (yield; 95%, m.p. 548-550 K). IR (cm -1 ): 3457, 3354, 2211; 1 H NMR (DMSO-d 6 ): 4.10 (5H, s, ferrocenyl), 4.50 (2H, s, ferrocenyl), 5.04 (2H, s, ferrocenyl), 6.81 (2H, brs, NH 2 ), 6.95 (1H, s, ArH), 7.64 (2H, d, J = 8.4 Hz, ArH), 7.68 (2H, d, J = 8.4 Hz, ArH).7.87 (2H, brs, NH 2 ), 7.88-8.01 (4H, m, ArH), 11.85 (1H, s, NH).
Refinement
H atoms were positioned geometrically, with N-H = 0.86 Å (for NH 2 ) and C-H = 0.93 Å for aromatic H,and constrained to ride on their parent atoms with U iso (H) = 1.2U eq (C,N). Fig. 1 . The molecular structure of the title molecule, with the atom-numbering scheme. Displacement ellipsoids are drawn at the 30% probability level. 
Figures
R[F 2 > 2σ(F 2 )] = 0.046 H-atom parameters constrained wR(F 2 ) = 0.093 w = 1/[σ 2 (F o 2 ) + (0.0178P) 2 + 2.3504P] where P = (F o 2 + 2F c 2 )/3 S = 1.09 (Δ/σ) max < 0.
